The region from phenylalanine-28 to lysine-50 of a yeast mitochondrial ATPase inhibitor (IF1) forms an α-helix in solution.
A mitochondrial ATPase inhibitor, IF1, is a 63 amino acid residue protein that regulates the activity of ATP synthase (F(1)F(o)-ATPase). In the present study, we constructed mutant IF1 proteins with proline residues inserted into a wide range of their primary structures to determine the location and function of α-helix in the protein. A total of 11 yeast IF1 protein mutants were expressed and purified. Proline insertions in the region 28-50 reduced α-helical contents, indicating that the region formed a helix in solution. Oligomer formation of proline mutants at the C-terminal 38-60 region was markedly reduced, indicating that the region is required for oligomerization of the protein. Proline mutants at the N-terminal 18-39 region did not inhibit F(1)F(o)-ATPase, indicating that the region is required for ATPase inhibitory activity. Inhibition of a proline insertion mutant between residues 44 and 45 that lost a large portion of the α-helix was slower, although the maximal inhibition level of the mutant protein was comparable to that of wild-type IF1. The results suggest that the helix of yeast IF1 facilitates binding to F(1) by promoting initial interaction of the proteins.